Selective inhibitors of bacterial DNA adenine methyltransferases.
The authors describe the discovery and characterization of several structural classes of small-molecule inhibitors of bacterial DNA adenine methyltransferases. These enzymes are essential for bacterial virulence (DNA adenine methyltransferase [DAM]) and cell viability (cell cycle-regulated methyltransferase [CcrM]). Using a novel high-throughput fluorescence-based assay and recombinant DAM and CcrM, the authors screened a diverse chemical library. They identified 5 major structural classes of inhibitors composed of more than 350 compounds: cyclopentaquinolines, phenyl vinyl furans, pyrimidine-diones, thiazolidine-4-ones, and phenyl-pyrroles. DNA binding assays were used to identify compounds that interact directly with DNA. Potent compounds selective for the bacterial target were identified, whereas other compounds showed greater selectivity for the mammalian DNA cytosine methyltransferase, Dnmt1. Enzyme inhibition analysis identified mechanistically distinct compounds that interfered with DNA or cofactor binding. Selected compounds demonstrated cell-based efficacy. These small-molecule DNA methyltransferase inhibitors provide useful reagents to probe the role of DNA methylation and may form the basis of developing novel antibiotics.